














































































































34 DEPARTMENT OF CONSERVATION

LETTER OF TRANSMITTAL BY COMMISSIONER OF CONSERVATION

To the Conservation Commission of the
State of Minnesota.

Gentlemen:

I submit herewith my report on the administration of the department
for the biennial period beginning July 1st, 1932 and the functions and
activities of the various divisions.

Because of the large field covered by the scope of the department’s
functions, many topics, although undoubtedly of general public interest,
have not been included herein and the subjects which are discussed are
dealt with briefly in order to conserve space.

This is the second biennial report of the department. Prior to its crea-
tion by the Legislature of 1931, each division was an independent state de-
partment and as such functioned independently of the others. An attempt
has been made to have this report embody statistical information showing
not only what has been accomplished during the past biennium but enough
of facts and figures bearing on past administration of the state’s natural
resources to furnish a background and link past work with that of the
present department. ‘

Financial statements showing the expenditures, receipts and balances
are not included herein as this information is available from other sources.
Exception is made in the case of the report of the Division of Game and
Fish in which the finances of this division are discussed.

General Statement

Unexpected developments which could not be anticipated prior to the
adjournment of the Legislature of 1933, have taxed to the limit the finan-
cial resources and personnel of the department during the biennium. Many
problems have come up which do not normally belong within the depart-
ment’s field of activity and for which no administrative funds were pro-
vided. Chief among these was the mass of work created by projects which
originated through state and federal relief agencies and programs and
problems arising from the effects of the worst drouth 'in the history of the
state.

The Legislature of 1933, reflecting the distress prevalent over the state
at large because of depressed economic conditions, reduced appropriations
for the support of the normal activities of the department to a minimum.
Even before the legislature had adjourned extensive federal relief programs
were in the making. The President had already announced his plan of
launching a program of emergency conservation work through which unem-
ployed young men between the ages of 18 and 25 might receive gainful
employment on forest improvements, soil erosion prevention and public
park developments. The planning of projects for this work in Minnesota
fell to the department. '

The number of ECW enrollees allotted to Minnesota, based on the
original quota of 250,000 men for the entire nation, was approximately
5,200. Later the total for the nation was increased 10% to include 25,000
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ex-service men. This increase together with a small number of trained
local men approved for each camp, increased Minnesota’s quota to about
6,000 enrollees or the equivalent of thirty Emergency Conservation Work
Camps of 200 men-each.

Immediately following the announcement of this program and at the
direction of the Conservation Commission, all avilable resources of the de-
partment were applied to the task of preparing plans for the promotion
of forest, soil and park betterments under this federal program. It meant
the selection of not less than two locations for each camp from which the
War Department might make a final choice. In the case of forest camps
it meant finding publicly owned lands, preferably within state forests, of
sufficient extent to keep camps of 200 men each gainfully employed for a
period of not less than six months, on the classes of work approved by the
Federal Director of Emergency Conservation Work. For soil erosion
control camps it meant not only the selection of suitable locations but the
stimulation of public interest in this class of work sufficient to bring about
the necessary cooperation between private land owners and federal agencies.
For park camps it meant the “selling” of our state parks to the National
Park Service in order to acquaint this federal agency with our park needs.
For each camp it meant that working plans had to be prepared giving for
each project the estimated cost and kinds of equipment required, estimated
number of man-days for each project, selection and submission for approval
by federal ECW agencies of all supervisory personnel, setting up and pro-

viding office space for detached employes and numerous other details inci-

dent to the establishment and supervision of this program. Pending the
establishment ‘and opening up of the initial camps, nearly all of the pre-
liminary work had to be done by employes on the department’s payroll.

As a result of the energetic work of the directors of the various divi-
sions and their staffs and with the effective cooperation of the U. S. Forest
Service and National Park Service, sixty-one Emergency Conservation Work
Camps employing a total of nearly 15,000 men were approved and estab-
lished for the state during the opening enrollment period. Although the
department was not prepared to assume the large amount of extra work
imposed on it by this program, the results accomplished have more than
compensated for the efforts expended. Forest improvements, soil erosion
control structures and park betterments, represent expenditures of hun-
dreds of thousands of dollars and have advanced the cause of conservation
of forests, soils and recreational facilities to an extent which without this
federally sponsored program could not have been possible for many years
to come.

Immediately after the passage by Congress of the National Industrial

" Recovery Act, setting aside large sums of money for public works, the
department began the planning of public works projects for the state.

Under the provisions of the act, a state, county or municipality in order

to participate in the funds appropriated for public works, was required

to show to the satisfaction of the Public Works Administrator that it had the

money, taxing authority or credit to defray 70% of the cost of any project

proposed, in order to receive the balance of 30% from congressional appro-

priations. The Department of Conservation had no funds at its disposal

e L)
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from which to pay 309% or any other portion of public works improvements.
Because of this limitation the department could not petition for or secure
approval of any state projects coming within its jurisdiction. The Con-
servation Commission, however, recognized that there were several major
water conservation projects in the western part of the state which are
interstate in character and which have proven beyond the reach of the
laws and machinery of any state to undertake. These improvements, there-
fore, if they are to be dealt with successfully, must be undertaken as all-
federal projects. Accordingly the commission directed the Commissioner
of Conservation to prepare applications for the approval as all-federal
enterprises, five major water conservation developments located in the
western part of the state. Specific reference to these proposed improve-
ments is contained in another section of this report.

Application for these public works were completed and were filed with
the Public Works Administrator in September, 1933. None of them have
as yet been approved as PWA projects. The Whetstone River Diversion-
Big Stone Lake Reservoir and the Lac Qui Parle Reservoir have, however,
been released by PWA and are being undertaken by the State Emergency
Relief Administration. The data compiled by the department is available
and is being used by the Emergency Relief Administrator in the latter’s
plan for carrying out the work.

In addition to the ECW and PWA work above referred to, the depart-
ment has taken an active part in aiding in the planning and execution of
a large number of other relief enterprises. During the brief duration of
the Civil Works Administration a number of improvements were initiated
by the department. Few of them, however, were completed because of the
short time in which this form of relief was in operation. Many of the in-
completed CWA projects were continued and a large number of additional
improvements have been initiated and are under construction as transient
relief administration and other emergency relief undertakings.

Effects of Drouth

The effects of fifteen years of deficient rainfall are assuming alarming
proportions in many sections of the state. Water is so intimately a part
of nature and affects the material well-being and pleasures of people as to
make it a measure of almost every kind of material progress. The failure
of crops over large areas of the state and the necessity of furnishing relief
to farmers at once created a demand for hay and pasturage in sections
where forage was available. The demand for hay stumpage leases and
pasturage on state owned trust fund lands, within public hunting grounds
and game refuges and in state forests and parks has thrown upon the
divisions involved an unexpected and disproportionate volume of work
during the biennium. Reference is made to a report of the effects of these
conditions on the leasing of lands which is contained in the report under
“Division of Lands and Minerals.”

The effects of the drouth on the water resources of the state have
been disastrous. Many of our most valuable and attractive lakes have
all but disappeared. Fish life has been endangered and actually exter-
minated. in many lakes. Water shortages have been faced by communities
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in the Red River Valley for two years. This shortage took on the nature
of an emergency during the summer of 1934. In an effort to furnish relief
the Executive Council authorized the department to proceed with the adop-
tion of measures and preparation of plans to insure a dependable water
supply during this winter. As a result of the activities of the Division
of Drainage and Waters and through the establishment by the Federal
Director of Emergency Conservation Work of several drouth relief camps
in the areas affected, sufficient water to meet immediate needs and through
the coming winter seems assured.

Lack of workable legal machinery through which orderly court pro-
cedures may bé instituted for the determination of the rights of the public
as against the rights of riparian owners in the development, use and enjoy-
ment of public waters is making it difficult for the department to function

in emergencies like these at present confronting the state. The need of

delegating to the Department of Conservation regulatory and supervisory
powers and duties over lakes and streams in the state in so far as such
regulation relates to the conservation of water supplies has been set forth
in previous reports and before legislative members for several years and
further emphasis of the importance of this legislation would seem un-
necessary.

Division Reports

The reports which follow and which deal with the activities of the
divisions, are based largely on the reports of the directors to the Com-
missioner of Conservation. They have been abbreviated to save space.
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DIVISION OF DRAINAGE AND WATERS

WALTER S. OLSON, Director.

Funds appropriated by the Legislature of 1933 for salaries for the
support of the division have been inadequate to maintain a working organ-
ization and drastic reductions in appropriations made for supplies and
expenses imposed still further limitations on its sphere of usefulness to aid
in solving the many problems which have been created by the drouth as well
as to plan work projects for unemployment relief arising from state and
federal relief programs. As a result it has not been possible to make
investigations and furnish information and advice to’public agencies and
citizens who have been faced with emergency conditions and who have
looked to the division and the department for constructive aid and leader-
ship. For this apparent failure to render public service there has been
considerable criticism and expressions of impatience.

Agricultural Drainage -

The same drouth conditions which have prevailed during the past
several years have made farm land drainage unnecessary. Coupled with
the lack of rainfall are the effects of surplus production and general
economic depression on the prices of farm lands and products which have
discouraged investments of every kind by the farmers. ’

There has been no public land drainage reported during the biennium.

" The same deficient precipitation which has made farm land drainage
unnecessary for several years has resulted in the neglect of drainage im-
provements which were constructed by farmers at great expense during
past wet periods. As a consequence many tile drainage systems have
become obstructed and open ditches have become ineffective through tree
and brush growth and deposits of silt. If and when normal precipitation
again returns, owners of drained lands will be confronted with the need
of expending large sums of money on the repair of open and closed drains.
Because of the apparent uselessness of drainage structures under present
drouth conditions, rehabilitation of broken down and obstructed drains have
not been included in public relief problems to the extent that the importance
of this class of work would seem to indicate.

Drain Tile Investigations.

The division has continued its co-operative relationship with the Univer-
sity Experiment Station and the U. S. Bureau of Agricultural Engineering
under substantially the same agreement as that which has been in effect
since the establishment of the tile research laboratory:.at the University
Farm fifteen years ago. The question may well be asked as to why research
on drain tile should be continued at a time when there is so little need and
demand for land drainage. The answer is that the processes which destroy
drain tile in the ground through the action of destructive ingredients present
in soil and soil water and by freezing and thawing, are slow and their
effects cannot be observed except by subjecting specimens of differ\ent
mixtures and treatments to exposure over a long period of years. Research
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of this kind, like nearly every other class of research, is difficult to justify
to the average citizens on the face of immediate returns. The fact remains
however that the cost of the maintenance of this laboratory has been
returned many fold to land owners by preventing the installation of drains
where they cannot be expected to survive the attack of destructive soil
ingredients and in bringing about improvements in the quality of the
manufactured product. Since 1921 when the laboratory testing service
was first made available to purchasers of drain tile, no concrete tile failure
has been known to occur on projects where inspected products were used.

Years of abundant and excessive precipitation will follow the present
drouth as it has followed all previous drouths. When cultivated farm lands
again become saturated to a point where crops will be damaged, large
quantities of drain tile will again be in demand. Uninterrupted studies
should be continued on the thousands of specimens which are now under
observation in the laboratory, in peat deposits in the various sections of
the state and in Medicine Lake, South Dakota, for a sufficient number of
years to accurately determine reactions by elements of destruction present
in the soil so that the information bearing on the manufacture and durability
of drain tile can be used as a reliable basis in passing upon the value of
the various kinds of materials used in costly farm drainage =nterprises.

In addition to the testing of drain tile the research carried on under
the co-operative agreement referred to has been extended to include run-off
and ground water studies in the peat marshes of northern Minnesota and
in a limited way to studies of ground waters generally throughout the state.

The report of Dalton G. Miller, Senior Drainage Engineer of the U. S.
Department of Agriculture in charge of the Tile Testing Laboratory at
the University Farm, showing the scope of the work which has been
accomplished, follows:

Report of Cooperative Drain Tile Laboratory

University Farm, St. Paul, Minnesota.
October 22, 1934.

DALTON G. MILLER, Senior Drainage Engineer.

Bureau of Agricultural Engineering,
United States Department of Agriculture.

During recent years of heavy crop losses because of drouths it is easy
to forget that not so many years ago heavy crop losses because of too much
water were the usual thing on many of the poorly drained farm lands of
Minnesota. A natural question now arising in the minds of many is whether
there ever again will occur years as wet as were those experienced in the
past. Perhaps the nearest approach to any answer to the query is to be
found after a study of existing precipitation records.

The oldest known authentic continuous precipitation records in the
Mississippi -Valley are for St. Louis, Missouri, and for the Twin City area
of Minnesota. Since we are most interested in conditions in Minnesota
there is presented a graph showing the precipitation for each of the past
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97 years as recorded in the Minneapolis office of the U. S. Weather Bureau,
(Fig. 1). This graph clearly indicates that dry weather is not peculiar
to recent years. )
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In particular, note that the present dry period which the Upper
Mississippi River basin is experiencing is by no means unprecedented. As
example, the total precipitation for the twenty years 1914-1933,inclusive,
has been 518 inches, while away back between the twenty years 1837-1856
it totaled but 501 inches. Also during the twenty years 1882-1901 the
precipitation totaled 519 inches—only one inch more rain during this twenty
years has fallen than during 1914-1933. Furthermore, during the ten
years 1924-1933 the precipitation has totaled 246 inches, compared with a
total of but 241 inches for the ten years 1882-1891.

Dry periods of the past eventually have been followed by wetter years,
and it seems fair to conclude that this dry period likewise will come to an
end. With wetter years should come a general rise of ground water,
increased run-off, higher lake levels and more water in wells and streams
and on low lying farm lands.

Purpose of Laboratory

The words “drain tile” a generation ago implied a kiln-burned product
made of surface clays and shales. About 1910, following ten years of

phenomenal growth of the Portland cement industry, machines were devel-

oped for making concrete drain tile so cheaply that frequently it was possible
to undersell clay and shale tile, and the use of concrete tile rapidly extended.
So little attention was given, at first, to the quality of the output that in
some cases tile actually were made on the ditch bank from unwashed and
ungraded sand and gravel from the ditch, and installed almost immediately
without any curing. Even this was not the height of bad practice, for
in at least one instance a portable tile machine was put on the market
that operated on the ditch bank and made and laid the tile directly in the
newly constructed ditch. Many men inexperienced in any kind of concrete
work bought tile machines and went into the tile making business to the
extent that in Minnesota there were at one time nearly 100 tile plants.

The natural result of all this was, eventually, that a large amount of
concrete tile of very poor quality was made and installed, and in 1918
failures of tile systems were reported to have occurred in southwestern
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Fig. 2

Location of projects supervised by the Drain Tile Laboratory, University: Farm,
St. Paul, Minnesota. The cross-hatched areas are townships in which were found
waters rich in sulphates. One or more water samples containing at least 1500 parts
per million (0.15%) of total salts was taken in each cross-hatched township. This area
totals 2,200,000 acres and is slightly more than 119% of the total crop area of the state.
More than 1600 water samples were examined from tile drains, soil auger holes, and
shallow wells.
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Minnesota. Examination in Lyon County during the spring and fall of
1919 and summer and fall of 1920, disclosed the fact that as a rule, it was
concrete tile that had given the trouble.

Following these earlier examinations, a co-operative laboratory was
equipped at University Farm, St. Paul, with funds made available July 1,
1921, by an appropriation of the Minnesota State Legislature, and since
that date tests and experiments have been conducted in the laboratory,
looking toward a solution of the problem. The laboratory operates under
a co-operative agreement between the Division of Drainage and Waters of
the Department of Conservation, State of Minnesota; Department of Agri-
cultural Engineering, University of Minnesota; and the Bureau of Agricul-
tural Engineering of the U. S. Department of Agriculture.

The terms of the act of the 1920 session of the Minnesota Legislature
establishing the drain tile laboratory called for “investigation of the causes
of failure of agricultural drain tile, the means of obviating such failures
and mapping of areas where extra precautions are necessary.” In accord-
ance with the provisions of this act the map (Fig. 2) based on more than
1,600 water analyses, has been prepared, locating in a general way many
such areas. As indicated, these areas lie wholly in western and south-
western Minnesota where this particular problem apparently is confined,
judging from all work done to date. The finding of alkali waters injurious
to concrete tile in any township does not necessarily mean that the waters
of the entire township are injurious nor, on the other hand, is any absolute
assurance to be had that alkali waters are not to be found in townships
other than the ones indicated. This map, in a general way, furnished a
reliable index of those sections of the state where concrete tile, as ordinarily
made, should be installed only after soil examinations have been made; and
in which, unless this practice is continued, the use of concrete tile cannot
be recommended. The area of the separate townships, as indicated on the
map, totals 2,200,000 acres, which is slightly more than 11 per cent of the
crop area of the state, and is almost wholly valuable farm land in which
the installation of tile drains by the owners will continue for many years
to come.

In 1921 following the field work of 1919-20, the statement was made
that, “until it is possible to make concrete tile that will definitely resist all
action of sulfate waters, it is recommended that in doubtful areas soilwater
samples be collected at intervals along the routes of proposed tile drains
and submitted for analyses. If the results indicate sulfates in more than
nominal quantities, concrete tile should not be considered.”* This suggestion
was favorably received by engineers and contractors engaged in drainage
work, with one or two exceptions, and as a consequence there have been
no failures of any concrete tile in any public ditch in Minnesota where the
tile used were made since the laboratory was established and where the
engineer for the ditch tests co-operated with the laboratory in having made
soil tests and of the tile previous to selecting the material for the drain.
This is believed to be a very satisfying result in view of the fact that

*Report of Concrete-Alkali Investigations in Minnesota, 1919-1920. Department of
Drainage and Waters, July, 1921. Page 31.
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since July 1, 1921, fully 1,250 miles of tile have been installed in the public
ditches of Minnesota at a total cost of mnearly $4,000,000. In probably
75 per cent of this work, assistance was rendered by the laboratory.

Reports of failures of tile in some of the earlier systems still continue
although the groundwater has fallen so greatly during the extreme dry
weather of recent years that few tile lines have carried any appreciable
quantity of water for many months. With the return of wetter seasons
and these tile systems again are taxed to capacity it is believed many
failures will become evident that are not now known to exist.

In 1923 the work of the laboratory was broadened to include studies
of the action of peat and muck, of which Minnesota has nearly 7,000,000
acres, on concrete tile; and in 1925 it was again extended to include studies
of the effect of frost action on clay tile, in order to encourage the use and
development of clay tile of the smaller sizes more resistant to the action of
frost than are many of those now sold in the state. So the laboratory has
been running the following drain tile investigations of a research nature
in addition to rendering service to engineers, manufacturers, and individuals
by testing tile and examining for alkali, soil water submitted:

1. Action of alkali on concrete tile.

2. Action of peat and muck on concrete tile.

3. Action of frost on clay tile.

Figurés 8 and 4 show characteristic failures of tile from two of these
causes and attention is called to the completeness of failure in each case.

Fig. 3 Fig. 4
Effects of Alkali on Farm Effects on Tile From Peat
Drain Tile. and Muck.

In addition to tests of several thousand specimens carried on in the
laboratory, many experimental tile and cylinders have been installed under
field conditions. Locations of these installations (See Fig. 2), with number
and types of specimens and conditions of exposure follow:

1. Minnesota Agricultural College, University Farm, Ramsey County—
reutral mineral soil, 580 tile and 1,250 cylinders representing a total of 59
different types of specimens.
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2. Broughton Farm, Lyon County—Alkali soil sulfate type, 395 tile
representing 9 different types of specimens.

Fig. 5 Fig. 6
Effects of Alkali on Specimen of Different Typical Crate of Svecimen After Ex-
Cements, Aggregate Proportions posure to Alkali Waters in Medicine
and Curing. Lake, South Dakota.

3. Southern Peat Experimental Farm, Coon Creek, Anoka County—
Raw peat soil high in lime and underlaid by sand, 405 tile and 1,250 cylin-
ders representing a total of 50 different types of specimens.

4. North Central Experimental Farm, Grand Rapids, Itasca County—
Raw peat low in lime and underlaid by clay, 1,250 cylinders representing
50 different types of specimens.

5. " Karlstad Peat Experimental Field, Kittson County—Raw peat high
in lime and underlaid clay, 1,250 cylinders representing 50 dlfferent types
of specimens.

6. Medicine Lake, Codmgton County, South Dakota—Alkali water,

sulfate type. For this work more than fifty thousand 2 by 4-inch cement- -

concrete and cement-mortar cylinders, 1,000 cement-mortar briquets, 3,000
specially made concrete draintile, and numerous miscellaneous specimens,
have been made. The experiments, while originally planned to aid in the
general improvement of farm draintile, have a wide application to the use
of conerete culverts, water and sewer pipe, irrigation structures,- founda-
tions, and all other types of concrete construction that, in service, must
resist the action of soils or waters rich in sulphates.

Medicine Lake lies 18 miles northwest of Watertown, South Dakota.
Analyses of water samples taken from Medicine Lake at different seasons
of the year have shown a total salt content ranging between 2.34 and 12.19



































































































































































































































































































































































































































































































































































